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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 22 
January 2008 has been entered. 

Election/Restrictions 

Newly submitted claims 21-27 are directed to an invention that is independent or 
distinct from the invention originally claimed for the following reasons: Claims 21-27 are 
drawn to an apparatus separately classified in 1 18/715 from the original claims, and 
their search would be an undue burden on the examiner. Further, the method can be 
used with another and materially different apparatus such as one that does not include 
a nitride etch stop layer or any of the other specific applications of the layer. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 
prosecution on the merits. Accordingly, claims 21-27 are withdrawn from consideration 
as being directed to a non-elected invention. See 37 CFR 1 .142(b) and MPEP § 
821.03. 
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Response to Arguments 

It is noted that the applicant states on page 5 of the arguments filed 22 January 
2008 that claim 9 is cancelled. However, in the claims, claim 9 was not cancelled. 
Therefore, the 35 USC 112 1st paragraph rejection of claim 9 is maintained and 
repeated here. 

Applicant's arguments filed 22 January 2008 have been fully considered but they 
are not persuasive. The applicant argues that Maes does not teach the elements of 
claim 1 , in particular that it does not teach introducing a deposition gas after applying 
the plasma power and does not teach an RF frequency generated plasma. 

However, in the passage cited in the previous office action - column 5 lines 22- 
43 of Maes - Maes discloses that the silicon source gas may be pulsed into a 
continuous flow of nitrogen radicals. This reads on the claim limitation of introducing a 
deposition gas (silicon) after applying plasma power, as applying plasma power occurs 
without deposition gas in between pulses. The flow of radicals, or plasma, is continuous 
in Maes in column 5 lines 40-43. Nitrogen radicals provided to the chamber (column 5 
lines 25-30) read on the limitation of applying plasma power to a PECVD chamber, at 
least as broadly as it is recited in the claims, the chambers ie deposition chamber or the 
entire chamber including a remote plasma generator is included with the word 
"chamber". Further, generating a plasma by RF frequency is common in the plasma 
deposition arts. See, for example, paragraphs 0008, 0031 of Nguyen et al. Therefore, 
the 35 USC 103 (a) rejections of the claims are maintained and repeated here. 
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Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 9 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. It 
is uncertain how one of ordinary skill in the art would be able to move nitrogen fixtures 
relative to the substrate as it is written in claim 9. The breadth of claim 9, citing moving 
two fixtures relative to the substrate, is more specific that the disclosure. The nature of 
the invention is a coating process and does not include extensive apparatus 
information. The state of the prior art is such that moving a fixture, such as a 
showerhead, relative to a substrate is not common and how one would accomplish 
moving said fixture is not predictable based upon prior art, nor would it be predictable to 
one of ordinary skill in the art at a graduate level. The applicant only provides "moving 
equipment that was acting on the wafer" as the amount of direction for the limitations in 
claim 9, and does not provide working examples of this limitation. One of ordinary skill 
in the art would therefore have to undergo an undue amount of experimentation to make 
or use the invention based upon the content of the disclosure. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-8 and 10-11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US Patent number 6818517 to Maes in view of US Patent publication 2004015845 
to Nguyen et al. 

Regarding claims 1 and 2, Maes discloses applying plasma power to form a film 
by generating plasma and flowing a deposition gas during the plasma deposition 
simultaneously or in pulses. The nitride is deposited and the plasma power is shut off. 
(Column 5 lines 22-43) Maes does not include this layer as part of a first portion of a 
layer then repeating this process to form a second layer. Nguyen et al. teaches 
depositing a first portion of a layer then repeating the process to form a second layer 
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(abstract, Figure 4 and paragraph 0049) during a process that offers advantages over 
the method of Maes including lower temperature reactions for modern semiconductor 
processing (paragraph 0004), to deposit films of high coverage on a not-flat substrate 
such as vias or trenches in semiconductors (paragraph 0010), minimize process time 
and enhance film quality (paragraph 0049). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Maes to include the nitride layer as part of a first portion of a layer 
then repeating this process to form a second layer as taught by Nguyen et al. in order to 
take advantage of lower temperature reactions for modern semiconductor processing, 
to deposit films of high coverage on a not-flat substrate such as vias or trenches in 
semiconductors, minimize process time and enhance film quality. Further, Nguyen et 
al. teaches RF power as a common power source for generating plasma in paragraphs 
0008 and 0031 . 

Regarding claim 3, Maes uses silane as a deposition gas in column 5 line 31 . 

Regarding claim 4, Maes discloses that silane may be pulsed during the nitrogen 
plasma deposition. One of ordinary skill in the art would recognize the capability of the 
first pulse or any pulse thereafter occurring at least more than 0.5 seconds after 
applying the plasma. 

Regarding claim 5, Maes includes by reference in entirety US patent 6544900 to 
Raaijmakers et al. that includes the silane gas flowing through process chamber 12 in 
Figure 2 before being removed by a vacuum pump. 
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Regarding claims 6 and 7, Maes discloses using nitrogen and ammonia as 
plasma gases in column 5 lines 23-46. In addition, one of ordinary skill in the art would 
recognize that a plasma of nitrogen as disclosed by Maes would not be possible without 
initiating a gas flow to start the plasma. 

Regarding claims 8 and 1 1 , Nguyen et al. discloses purging after each step of 
depositing parts of the film and depositing parts of the film until the desired thickness, or 
complete film, is reached, in Figure 4. 

Regarding claim 10, Raaijmakers et al. includes a chamber that is equipped to 
process many substrates (Figure 1 ) that would include the capability of moving the 
substrates in between processing steps. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KELLY STOUFFER whose telephone number is 
(571)272-2668. The examiner can normally be reached on Monday - Thursday 7:00- 
5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571) 272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Kelly Stouffer 
Examiner 
Art Unit 1792 
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/Timothy H Meeks/ 
Supervisory Patent Examiner, Art Unit 1792 



